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(54) DRIVING CIRCUIT FOR ACTIVE MATRIX TYPE LIQUID CRYSTAL PANEL 

(57)Abstract: 

PURPOSE: To provide such a driving circuit which 
enables the observation of correct gradation displays 
over the entire surface of the panel. 
CONSTITUTION: This driving circuit for the active 
matrix type liquid crystal panel has a scanning bus driver 
1 for impressing scanning signals successively to the 
scanning bus line of the liquid crystal panel 10, a data 
bus driver 2 for applying the gradation voltages 
corresponding to digital input data expressing multiple 
gradations to the data bus line of the liquid crystal panel 
10 and a control means 3 for supplying control signals. 
The differences between the common voltage to be 
applied to the common electrode of the liquid crystal 
panel 10 and the gradation voltages are applied to the 
respective liquid crystal cells. The above-mentioned 
driving circuit is so constituted as to have an applied 
voltage correcting means 4 for changing the voltages to 
be applied to the liquid crystal cells according to the 
positions of the scanning bus line. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A drive circuit for active matrix type liquid crystal panels characterized by comprising 
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the following. 

A scanning bus driver (1) which impresses a sequential scanning signal to a scan bus line of a 
liquid crystal panel (10). 

A data bus driver (2) which impresses gradation voltage corresponding to digital input data which 
expresses multi-tone to a data bus line of said liquid crystal panel (10). 

Said scanning bus driver (1) and said data bus driver (2) are equipped with a control means (3) 
which supplies a control signal, In a drive circuit for active matrix liquid crystal display panels 
where a difference of common voltage impressed to a common electrode of said liquid crystal 
panel (10) and said gradation voltage is impressed to inter-electrode [ of each liquid crystal cell ] 
one by one, An impressed-electromotive-force compensation means (4) to which voltage 
impressed to inter-electrode [ of said liquid crystal cell ] is changed according to a position of 
said scan bus line. 

[Claim 2]A drive circuit for active matrix type liquid crystal panels which is the drive circuit for 
active matrix type liquid crystal panels according to claim 1, and is characterized by said 
impressed-electromotive-force compensation means (4) changing said gradation voltage 
according to a position of said scan bus line. 

[Claim 3]A drive circuit for active matrix type liquid crystal panels which is the drive circuit for 
active matrix type liquid crystal panels according to claim 1, and is characterized by said 
impressed-electromotive-force compensation means (4) changing said common voltage 
according to a position of said scan bus line. 

[Claim 4]A drive circuit for active matrix type liquid crystal panels which is provided with the 
following and characterized by changing both said gradation voltage and said, common voltage 
according to a scanning position of said scan bus line. 

A scanning position calculating means (55) in which it is the drive circuit for active matrix type 
liquid crystal panels according to claim 1, and said impressed-electromotive-force compensation 
means (4) computes a scanning position of said scan bus line. 

A gradation voltage outputting part (56) which outputs amendment gradation voltage which 
amended said gradation voltage according to a scanning position which said scanning position 
calculating means (55) computed. 

A common voltage outputting part (57) which outputs amendment common voltage which 
amended said common voltage according to a scanning position which said scanning position 
calculating means (55) computed. 

[Claim 5]The drive circuit for active matrix type liquid crystal panels according to claim 4 
characterized by comprising the following. 

A gradation voltage amendment data storage means (561) said gradation voltage outputting part 
(56) remembered said amendment gradation voltage of each gradation to be as digital data for 
every position of said scan bus line. 

A gradation D/A conversion part (562) which changes into an analog signal amendment gradation 
voltage of a digital signal outputted from this gradation voltage amendment data storage means 
(561). 

It has a gradation voltage output circuit (563) which makes small an output of this gradation D/A 
conversion part (562), and outputs output impedance for it to said data bus driver (2), A common 
voltage amendment data storage means (571) said common voltage outputting part (57) 
remembered said amendment common voltage to be as digital data for every position of said 
scan bus line. 

A common D/A conversion part (572) which changes into an analog signal amendment common 
voltage of a digital signal outputted from this common voltage amendment data storage means 
(571), A common voltage output circuit (573) which makes small an output of this common D/A 
conversion part (572), and outputs output impedance for it to said common electrode. 

[Claim 6]It is the drive circuit for active matrix type liquid crystal panels according to claim 5, 
Memorize said gradation voltage amendment data storage means (661), and only amendment 
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gradation voltage of a part of gradation said gradation voltage outputting part, A drive circuit for 
active matrix type liquid crystal panels provided with a resistance partial pressure part (664) as 
for which a resisted part presses amendment gradation voltage outputted from said gradation 
D/A conversion part (662) and which generates amendment gradation voltage of a whole floor 
tone. 

[Claim 7]It is the drive circuit for active matrix type liquid crystal panels according to claim 5, 
Memorize said gradation voltage amendment data storage means (761), and only amendment 
gradation voltage of a higher rank half of a whole floor tone, or a lower half said gradation voltage 
outputting part, A drive circuit for active matrix type liquid crystal panels provided with pars 
inflexa (765) which reverses amendment gradation voltage outputted from said gradation D/A 
conversion part (762) to predetermined reference voltage, and generates amendment gradation 
voltage corresponding to another near gradation. 

[Claim 8]The drive circuit for active matrix type liquid crystal panels according to claim 5 
characterized by comprising the following. 

Said gradation voltage amendment data storage means (861), A resistance partial pressure part 
(866) which only a part of amendment gradation voltage of a higher rank half of a whole floor 
tone or the lower halves is memorized, and, as for said gradation voltage outputting part, a 
resisted part presses amendment gradation voltage outputted from said gradation D/A converter 
(862), and generates half amendment gradation voltage. 

Pars inflexa (867) which reverses an output of this resistance partial pressure part (866) to 
predetermined reference voltage, and generates amendment gradation voltage of a whole floor 
tone. 

[Claim 9]The drive circuit for active matrix type liquid crystal panels according to claim 5 
characterized by comprising the following. 

Said gradation voltage amendment data storage means (961), Pars inflexa (968) which only a part 
of amendment gradation voltage of a higher rank half of a whole floor tone or the lower halves is 
memorized, and said gradation voltage outputting part reverses amendment gradation voltage 
outputted from said gradation D/A conversion part (962), and generates another end correction 
gradation voltage. 

A resistance partial pressure part (969) as for which a resisted part presses amendment 
gradation voltage of both ends and which generates amendment gradation voltage of a whole 
floor tone. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention supplies the video signal of multi-tone to the data bus line 
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of an active matrix type liquid crystal panel which has a thin film transistor (TFT) array via a data 
bus driver, It is related with the drive circuit for active matrix type liquid crystal panels which 
does not produce the difference of the display intensity resulting from a viewing angle changing 
especially with positions on a liquid crystal panel about the drive circuit for liquid crystal panels 
which drives a liquid crystal. 
[0002] 

[Description of the Prior Art]In order to perform a multi-gradation display with a liquid crystal 
panel, it carries out by impressing the voltage according to gradation to each liquid crystal cell. 
Conventionally, the thing as shown, for example in Drawing 16 is known as a drive circuit which 
used the digital data driver for the drive of the data line of the active-matrix-liquid-crystal panel 
which consists of this kind of TFT array. In Drawing 16, 1600 is a liquid crystal panel which is a 
candidate for a drive of a drive circuit, and while forms the liquid crystal panel 1 600, and to a 
substrate. It is formed so that two or more scan bus line 161 1 and two or more data bus lines 
1612 may cross vertically, and corresponding to the crossing, TFT1614 and the display electrode 
1615 of each liquid crystal cell are formed. The common electrode 1613 is formed in another 
substrate, by impressing voltage between the display electrode 1615 and the common electrode 
1613, the state of a liquid crystal in the meantime changes, and a display changes. The gate of 
TFT1614 is connected to the scan bus line 161 1, and sauce and a drain are connected to the 
data bus line 1612 and the display electrode 1615. When a scanning signal is impressed to the 
scan bus line 161 1, TFT1614 is turned on, and the voltage of a data bus line is impressed to the 
display electrode 1615. 

[0003] 1601 is a scanning bus driver and impresses a scanning signal to the above-mentioned 
scan bus line 1611. 1602 is a data bus driver and impresses the gradation voltage corresponding 
to the gradation displayed on the above-mentioned data bus line 1612. 1603 is a control section 
which generates a control signal, and generates the Horizontal Synchronizing signal (H sync ) 

corresponding to a scanning signal, a Vertical Synchronizing signal (V sync ), a clock signal, etc. 

1604 is a common voltage outputting part and impresses common voltage to the common 
electrode 1613 formed in one substrate of the liquid crystal display panel 1600. 
[0004] 1605 is a gradation voltage outputting part and generates the gradation voltage of the kind 
of the gradation stage impressed to the data bus line 1612, and same number. It is necessary to 
impress the voltage of reverse polarity to a liquid crystal by turns, and the gradation voltage 
outputting part 1 605 generates the voltage of reverse polarity according to the polar signal from 
the control section 1603, and is outputted to the data bus driver 1602. 1607 is a personal 
computer, generates the multi-tone indicative data displayed with this liquid crystal display, and 
outputs it as a video signal and same analog signal. 1608 is the picture analog digital (A/D) 
converter 1 608 which changes this analog signal into a digital signal, The latch part 1 609 
incorporates the digital signal from the picture A/D conversion part 1 608 according to the clock 
signal from the control section 1603, and outputs it to the data bus driver 1602. 
[0005]After the picture signal from the personal computer 1607 is changed into the digital data 
of a multi-bit in the picture A/D conversion part 1608, it is latched by the latch part 1609, and 
also is incorporated into the data bus driver 1602. In the latch circuitry for 1 horizontal line 
which it has in an inside, the data bus driver 1602 shifts the latch place of the image data 
inputted according to a clock signal, and if the image data for 1 horizontal line to display is 
completed, it will be held to another latch circuitry which it has in an inside. And according to the 
image data for every held data bus line, the gradation voltage from the gradation voltage 
outputting part 1605 is chosen, and it is impressed by each data bus line. A scanning signal is 
impressed to any of a scan bus line they are in this state, and the voltage of the data bus line 
corresponding to the liquid crystal cell belonging to that scan bus line is impressed. 
[0006]The common voltage impressed to a common electrode may be [ that it may change 
between predetermined binaries by turns for every field cycle called a common reversal method, 
and ] constant. Drawing 17 makes an example the case of a no Moray white's liquid crystal panel, 
it is a figure for explaining this and the example of change of gradation voltage and common 
voltage in the liquid crystal display of drawing 16 is shown, (a) of drawing 1 7 shows the time of 
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common reversal, (b) of drawing 17 shows the time of common fixed, also in which, a solid line 
shows common voltage, a dashed line shows the gradation voltage of a black display, and the 
dashed dotted line shows the gradation voltage of the white display. 

[0007]Since common voltage changes like a graphic display at the time of common reversal as 
shown in (a) of drawing 1 7 , the common voltage outputting part of drawing 16 changes voltage 
for every field with the polar signal from the control section 1 603. As shown in (b) of drawing 1 7 , 
in a common fixed case, since it is connected to a ground, the common voltage outputting part 
1604 does not usually need the common electrode 1613. However, when changing common 
voltage also by a common fixed method according to a scanning position with the application of 
this invention so that it may mention later, the common voltage outputting part 1604 is required. 
[0008]use any — although it might be changed for every field in the drive method aiming at the 
multi-tone drive of the field voltage becoming [ irregular ] method etc., when each gradation 
voltage impressed to a liquid crystal cell disregarded the polarity and it was seen in 1 field so 
that the composition shown in Drawing 1 6 might also show, it was constant. It can say that it is 
the same as that also of common voltage. 
[0009] 

[Problem(s) to be Solved by the Invention]It is known that a transmissivity characteristic will 
change with the angles (viewing angle) which look at a liquid crystal. As a method expressing the 
position and viewing angle on a liquid crystal panel, a method as shown in drawing 18 is used. 
The straight line which connects that position to the angle theta and the viewpoint 0 in which 
the straight line which connects that position and center C makes the position on the liquid 
crystal panel 1800 with the right horizon expresses this method with the vertical line of the liquid 
crystal panel 1800, and the angle phi to make. That is, the vertical position on a liquid crystal 
panel is expressed with theta^JJO degree and theta2=270 degree, respectively. The viewing angle 

phi at that time is expressed like a following formula by the distance L of the viewpoint 0 and a 

panel, and the distance L based on [ of the position / C ] panels as a graphic display. 

[0010] 

[Equation 1] 

0= tan^H/L 

[001 ll Drawing 19 is a figure showing the visual angle characteristic in a certain liquid crystal 
panel, and shows the characteristic to a perpendicular direction, and the characteristic in a 
vertical position in case the viewing angle phi is 30 degrees. Although the visual angle 
characteristic over the position of a longitudinal direction is also a problem, since influence is 
small compared with a sliding direction, it is aimed only at a sliding direction here. From drawing 
19 , in order to obtain the same display luminance, an upper part position is understood that big 
liquid crystal cell impressed electromotive force is required. For example, when the viewing angle 
phi of a vertical position looks at a liquid crystal panel from the position used as 30 degrees and 
the voltage of 2.5V is impressed, white will be displayed in an upper position, in a center, 
intermediate color will be displayed, and black will be displayed in a lower position. 
[0012]The influence of the above visual angle characteristics can be prevented by enlarging the 
difference of impressed electromotive force by a white display and black display, if it is a 
monochrome binary display. However, when a gradation display was performed, impressed 
electromotive force needed to be changed gradually, and the problem that a right gradation 
display was unobservable all over a viewing area because of change of the display luminance 
resulting from the above visual angle characteristics had arisen. 

[0013]This invention is made in view of the above-mentioned problem, and also when carrying 
out a multi-gradation display with an active matrix type liquid crystal panel, it aims at realization 
of the drive circuit which can observe a right gradation display by all the viewing areas. 
[0014] 

[Means for Solving the Problem] Drawing 1 is a principle lineblock diagram of a drive circuit for 
active matrix type liquid crystal panels of this invention. It is an active matrix type liquid crystal 
panel whose 10 is a candidate for a drive of a drive circuit of this invention in drawing 1 t When a 
scanning signal is impressed to a scan bus line, a difference of common voltage impressed to a 
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common electrode and gradation voltage impressed to a data bus line is impressed to inter- 
electrode [ of a liquid crystal cell belonging to the scan bus line ]. 1 is a scanning bus driver and 
impresses a sequential scanning signal to a scan bus line of the liquid crystal panel 10. 2 is a 
data bus driver and impresses gradation voltage corresponding to digital input data which 
expresses multi-tone to a data bus line of the liquid crystal panel 1 0. 3 is a control means and 
supplies a control signal to the scanning bus driver 1, the data bus driver 2, and the impressed- 
electromotive-force compensation means 4. 

[0015]Although a drive circuit of this invention is provided with the above-mentioned scanning 
bus driver 1 , the data bus driver 2, and the control means 3, in order to attain for the above- 
mentioned purpose, it is provided with the impressed-electromotive-force compensation means 
4. The impressed-electromotive-force compensation means 4 changes voltage impressed to 
inter-electrode [ of a liquid crystal cell ] according to a position of a scan bus line. The 
impressed-electromotive-force compensation means 4 changes voltage impressed to inter- 
electrode [ of a liquid crystal cell ] by changing gradation voltage, common voltage, or its both. 
[0016] Drawing 5 is a figure showing composition of the impressed-electromotive-force 
compensation means 4 in case the impressed-electromotive-force compensation means 4 
changes both gradation voltage and common voltage, and corresponds to claims 4 and 5. An 
impressed-electromotive-force compensation means is provided with the scanning position 
calculating means 55, the gradation voltage outputting part 56, and the common voltage 
outputting part 57 in the drive circuit according to claim 4. The gradation voltage outputting part 
56 and the common voltage outputting part 57 are the portions shown with a dashed line in a 
figure. The scanning position calculating means 55 computes a scanning position where a 
scanning signal is impressed among scan bus lines. The gradation voltage outputting part 56 and 
the common voltage outputting part 57 output amendment common voltage which amended 
amendment gradation voltage which amended gradation voltage, respectively, and common 
voltage according to a scanning position which the scanning position calculating means 55 
computed. 

[0017]In drawing 5 t a portion shown by the reference numbers 561-563, and 571-573 is a figure 
corresponding to claim 5 which shows the first mode of the gradation voltage outputting part 56 
and the common voltage outputting part 57, respectively. The gradation voltage outputting part 
56 is provided with the following like a graphic display. 

The gradation voltage amendment data storage means 561 which memorized amendment 
gradation voltage of each gradation as digital data for every position of a scan bus line. 
The gradation D/A conversion part 562 which changes amendment gradation voltage into an 
analog signal. 

The gradation voltage output circuit 563 which outputs an output of the gradation D/A 

conversion part 562 to the data bus driver 2 of drawing 1 . 

And the common voltage outputting part 57 is provided with the following. 

The common voltage amendment data storage means 571 which memorized amendment common 
voltage as digital data for every position of a scan bus line. 

The common D/A conversion part 572 which changes amendment common voltage into an 
analog signal. 

The common voltage output circuit 573 which outputs the output to a common electrode. 

[0018]In the drive circuit according to claim 5, claims 6-9 are the modes for simplifying circuitry 
of a gradation voltage outputting part, and show drawing 9 each basic constitution from drawing 
6. In the second basic constitution of a gradation voltage outputting part shown in drawing 6 . the 
gradation voltage amendment data storage means 661 has memorized only amendment gradation 
voltage of a part of gradation. And a gradation voltage outputting part is provided with the 
resistance partial pressure part 664 between the gradation D/A conversion part 662 and the 
gradation voltage output circuit 663. As for this resistance partial pressure part 664, a resisted 
part presses amendment gradation voltage outputted from the gradation D/A conversion part 
662, and it generates amendment gradation voltage of a whole floor tone. 

[0019]In the third basic constitution of a gradation voltage outputting part shown in drawing 7 . 
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the gradation voltage amendment data storage means 761 has memorized only amendment 
gradation voltage of a higher rank half of a whole floor tone, or a lower half. And a gradation 
voltage outputting part is provided with the pars inflexa 765 between the gradation D/A 
conversion part 762 and the gradation voltage output circuit 763. This pars inflexa 765 reverses 
polarity for amendment gradation voltage outputted from the gradation D/A conversion part 762 
to suitable reference voltage, and generates amendment gradation voltage of a whole floor tone. 
[0020]In the fourth basic constitution of a gradation voltage outputting part shown in drawing 8 , 
the gradation voltage amendment data storage means 861 has memorized only a part of 
amendment gradation voltage of a higher rank half of a whole floor tone, or the lower halves. And 
a gradation voltage outputting part is provided with the resistance partial pressure part 866 and 
the pars inflexa 867 between the gradation D/A conversion part 862 and the gradation voltage 
output circuit 863. As for this resistance partial pressure part 866, a resisted part presses 
amendment gradation voltage outputted from the gradation D/A conversion part 862, and it 
generates amendment gradation voltage of a higher rank half or a lower half. And the pars inflexa 
867 reverses half amendment gradation voltage to a certain reference voltage, and generates 
amendment gradation voltage of a whole floor tone. 

[0021 ]In the fifth basic constitution of a gradation voltage outputting part shown in drawing 9 , 
the gradation voltage amendment data storage means 961 has memorized only a part of 
amendment gradation voltage of a higher rank half of a whole floor tone, or the lower halves. And 
a gradation voltage outputting part is provided with the pars inflexa 968 and the resistance 
partial pressure part 969 between the gradation D/A conversion part 962 and the gradation 
voltage output circuit 963. The pars inflexa 968 reverses amendment gradation voltage outputted 
from the gradation D/A conversion part 962 to a certain reference voltage, and although it is a 
part, it generates amendment gradation voltage of a whole floor tone range. As for the resistance 
partial pressure part 969, a resisted part presses this amendment gradation voltage, and it 
generates amendment gradation voltage of a whole floor tone. 
[0022] 

[FunctionjAlthough a liquid crystal panel has a visual angle characteristic, the graph of drawing 2 
showed change of liquid crystal cell impressed electromotive force required in the position of a 
sliding direction to perform a predetermined black display, a halftone display, and a white display 
that a viewpoint is on the vertical line of the center of a liquid crystal panel. The horizontal axis 
of drawing 2 is a viewing angle corresponding to a vertical position, right-hand side is an upper 
part position, and left-hand side is a lower position. What is necessary is just to amend liquid 
crystal cell impressed electromotive force according to the graph of drawing 2 according to the 
vertical position of a screen, in order to perform a gradation display exact irrespective of change 
of a viewing angle. 

[0023]Then, the impressed-electromotive-force compensation means 4 of drawing 1 amends the 
inter-electrode impressed electromotive force of a liquid crystal cell according to the scanning 
position of a scan bus line according to the graph of drawing 2 . Thereby, observation of an exact 
gradation display is attained all over a liquid crystal panel. Change of the impressed 
electromotive force to a liquid crystal cell is realizable by changing the gradation voltage 
impressed to a data bus line, common voltage, or its both. Drawing 3 connects a common 
electrode to a ground, and shows change of the gradation voltage to a viewing angle when it 
presupposes that common voltage is always constant 0V. Although drawing 3 shows only change 
of the gradation voltage at the time of a black display, a white display, and also one kind of 
halftone display, the gradation voltage to other intermediate color is also the same. Therefore, 
the impressed-electromotive-force compensation means 4 changes gradation voltage for every 
position of a scan bus line according to the graph of drawing 3 . and is amended. 
[0024] Drawing 4 shows the example of change of correction voltage when amending both 
gradation voltage and common voltage. The impressed-electromotive-force compensation means 
4 amends gradation voltage and common voltage according to the graph of drawing 4 . In order to 
amend, it is necessary to memorize the amendment data for every position of the scan bus line 
of each gradation voltage and common voltage as shown in drawing 3 and drawing 4 . In the 
impressed-electromotive-force compensation means according to claim 5 shown in drawing 5 . 
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The amendment gradation voltage and amendment common voltage in each position of a scan 
bus line are used as digital data, It memorizes to the gradation voltage amendment data storage 
means 561 and the common voltage amendment data storage means 571, and amendment data is 
read according to the scanning position computed by the scanning position calculating means 55, 
and it is outputting, after changing into an analog signal. 

[0025] However, if the amendment gradation voltage according to a scan bus line was memorized 
over the whole floor tone when there were many gradation stages, the data volume becomes 
huge and a mass memory is needed. Then, it is drawing 9 f rom drawing 6 t hat the mode of the 
gradation voltage outputting part which reduced the data volume of the amendment gradation 
voltage to memorize shows claims 6-9, and showed the basic constitution. 
[0026]In the mode shown in claim 6, only a part of amendment gradation voltage is memorized, 
and after changing the read amendment gradation voltage into an analog signal, a resistance 
partial pressure generates a part not to memorize. In the mode shown in claim 7, only the 
amendment gradation voltage of the higher rank half or the lower half is memorized among whole 
floor tones, and about the part of the side which is not memorized, after changing the read 
amendment gradation voltage into an analog signal, it generates by being reversed to a certain 
reference voltage. 

[0027]In the mode shown in claim 8 and claim 9, only a part of [ further ] amendment gradation 
voltage of the higher rank half of a whole floor tone or the lower halves is memorized. And in the 
mode of claim 8, after a resisted part's pressing first, it is reversed, and the amendment data of 
a whole floor tone is produced. In the mode of claim 9, a resisted part presses, after being 
conversely reversed. The impressed voltage value to the liquid crystal cell at the time of a white 
display and a black display changes with the positions of a scan bus line, however, in each 
position, since the stage of the impressed electromotive force equivalent to each gradation stage 
changes by the ratio of about 1 law, even if it is carried out like the mode of claims 6-9 and 
generates intermediate gradation voltage, a sufficiently good gradation display is possible for it. 
[0028] 

[Example]The drive circuit of the active matrix liquid crystal device explained in the following 
examples has the same composition as the composition shown in drawing 16 . 
The gradation voltage outputting part 1605 and the common voltage outputting part 1604 differ 
from the former. 

Therefore, only this portion is explained in the following explanation. 

[0029] Drawing 10 is a lineblock diagram of the example corresponding to the basic constitution 
of drawing 5 . 

The drive circuit which uses and carries out common inversion driving of the digital data bus 
driver of 8 gradation to the drive of the data bus line of an active matrix type liquid crystal panel 
is shown. 

In drawing 10 , 105 is a counter for scanning position calculation, reads a suitable initial value with 
a Vertical Synchronizing signal (V sync ), and operates considering a Horizontal Synchronizing 

signal (H sync ) as a clock signal. For example, if a liquid crystal panel is a panel of 640 dots x 480 

lines, it is a counter of 9 bit outputs. 

[0030] 1061 is a correction data storage part which comprises eight memories from 1061-0 to 
1061-7, and correction voltage value V Q to V 7 of the gradation corresponding to each memory is 

memorized for every scan bus line. By inputting the position data showing the scanning position 
from the counter 105 into an address, amendment gradation voltage V Q to V 7 in the position is 

outputted. Therefore, if it is a panel of 640 dots x 480 lines, each memory of the correction data 
storage part 1061 is a memory of nine bit addresses. 

[0031] 1062 is a digital to analog part which changes V 7 into an analog signal from each 

amendment gradation voltage V Q outputted from the correction data storage part 1061, and 

comprises eight D/A converters. 1063 is an output circuit for outputting the analog signal 
outputted from the D/A conversion part 1062 to a data bus driver, and comprises eight partial 
output circuits. Each partial output circuit is the inversed amplification or the non-inversed 
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amplifying circuit of operation (OP) amplifier. 

[0032] 1071 to 1073 is a portion which generates common voltage. 
It has composition similar to a gradation voltage generation part. 

That is, 1071 is a memory which memorizes common correction voltage V , and after the output 

is changed into an analog signal by D/A converter 1072, it is impressed to the common electrode 
of a liquid crystal panel via the output circuit 1073 by an op amplifier. 

[0033]As mentioned above, according to the scanning position of a scan bus line, gradation 
voltage and common voltage change and it is impressed by a liquid crystal panel. In order to 
memorize the amendment gradation voltage of 8 gradation in the first example so that clearly 
also from drawing 10 , eight 1061-7 is provided from the memory 1061-0 of nine bit addresses. 
However, it is not preferred spatially and in cost to have eight memories. Then, the example 
which decreased the number of memories is shown below. 

[0034] Drawing 1 1 is a figure showing the composition of the second example that decreased the 
memory of the gradation voltage outputting part in the first example. 
Only a gradation voltage outputting part is shown. 

In the following examples, only a gradation voltage outputting part is shown similarly. As shown in 
drawing 11 , in the second example, only the 1 st, 8th voltage V Q , and V y are remembered to be 

the memories 1 161-0 to 1 161-7 among the amendment gradation voltage of 8 gradation. The 
memory 1 161-0 and the output of 1 161-7 are changed into an analog signal by D/A converter 
1162-0 and 1162-7, and are inputted into 1180-7 as the amplifying circuit 1180-0 by an op 
amplifier. The amplifying circuit 1 180-0 and the output of 1 180-7 are impressed to the both ends 
of the voltage divider 1 1 64 which comprises resistance connected in series. Each resistance is 
set that the voltage divider 1164 will generate intermediate gradation voltage if the 1st and the 
8th gradation voltage are impressed. 
The gradation voltage of all 8 gradation is generated. 

Thus, V 7 is outputted to a data bus driver via the output circuit 1 163 from gradation voltage V Q 
of the generated whole floor tone. 

[0035]The composition of the third example is shown in drawing 12 . Like a graphic display, 
amendment gradation voltage V Q to V 3 of the gradation from the 1st to the 4th is memorized to 

the correction data storage part 1261 among whole floor tones in this example. And it inputs into 
the amplifier 1280, after changing into an analog signal in the D/A conversion part 1262. And by 
the pars inflexa 1265, the output of the amplifier 1280 is reversed to predetermined reference 
voltage, correction voltage V 4 to V ? of the 5th to the 8th remaining gradation is generated, and it 
outputs from the output circuit 1263. 

[0036]The example of noninverting and an inversed amplifier in the third example is indicated to 
be (a) of drawing 13 t o (b). These are the usual non-inversed amplifiers and inversed amplifiers 
which used the op amplifier. In the non-inversed amplifier of (a), output voltage equal to input 
voltage is obtained. In the inversed amplifier of (b), the output reversed to this preset value is 
obtained by setting up the voltage level of the plus (+) input terminal of an op amplifier. It is used 
also in this noninverting example of others [ inversed amplifier ]. 

[0037]The composition of the fourth example is shown in drawing 14 . Amendment gradation 
voltage V Q and V 3 of the 1st and the 4th gradation are memorized to the correction data storage 

part 1461 here, and the output is changed into an analog signal in the D/A conversion part 1462. 
After amplifying the output by the amplifier 1480, a resisted part presses in the partial pressure 
part 1466, and the 2nd, 3rd amendment gradation voltage V v and V £ are generated. Thus, V Q to 

generated V 3 is reversed by the pars inflexa 1467, after letting the amplifier 1481 pass, V 4 to V ? 

is generated, and it outputs from the output circuit 1463. 

[0038]The composition of the fifth example is shown in drawing 15 . Only the amendment 
gradation voltage of the 1st gradation is memorized in the memory 1561 here, and the output is 
changed into an analog signal by D/A converter 1 562. The analog signal is inputted into the non- 
inversed amplifier 1568-1 and the inversed amplifier 1568-2 after letting the non-inversed 
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amplifier 1580 pass, and V Q and V ? are generated. By impressing V Q and V ? to the both ends of 
the resistance partial pressure part 1569, V 1 to V 6 is generated and it outputs from the output 
circuit 1563. 

[0039]If drawing 1 5 is compared with drawing 10 . with the composition of drawing 10 . as for the 
memory which memorizes amendment gradation voltage, it turns out that it is a part for a whole 
floor tone that one piece may be sufficient as long as it is the composition of drawing 1 5 
although eight pieces were required. 
[0040] 

[Effect of the Invention]In the drive which used the digital data driver for the drive of the data 
bus line of an active matrix type liquid crystal panel according to this invention as explained 
above, The gradation voltage and common voltage which are impressed to a liquid crystal cell for 
every scan line are changed, The viewing angle range which can be amended spreads without 
raising pressure-proofing of a digital data driver with taking effect to solution of the fault that a 
luminance change is seen in the position in viewing areas, such as a visual angle characteristic, 
and adjusting common voltage. The device which reduces the memory shown in each example 
and a D/A converter reduces a comparatively expensive D/A converter, and low-pricing has an 
effect. 

[0041]According to this invention, there is no luminance change by a visual angle characteristic, 
and a right gradation display is obtained by these things on the whole image display screen 
surface. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the principle composition of the drive circuit for active matrix 
type liquid crystal panels of this invention. 

[Drawing 2] It is a figure showing the example of the liquid crystal cell impressed electromotive 
force for amending the luminance change by a viewing angle. 

[Drawing 3] It is a figure showing the example of change of amendment gradation voltage when 
common voltage is considered as regularity (OV). 

[Drawing 4] It is a figure showing the example of change of correction voltage when amending 
both gradation voltage and common voltage. 

[Drawing 5] lt is a figure showing the first basic constitution of the impressed-electromotive- 
force compensation means of this invention. 

[Drawing 6] It is a figure showing the second basic constitution of a gradation voltage outputting 
part. 

[Drawing 7] It is a figure showing the third basic constitution of a gradation voltage outputting 
part. 

[Drawing 8] It is a figure showing the fourth basic constitution of a gradation voltage outputting 
part. 
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[Drawing 9] It is a figure showing the fifth basic constitution of a gradation voltage outputting 
part. 

[Drawing 10] It is a figure showing the composition of the impressed-electromotive-force 
outputting part in the first example. 

[Drawing 1 1] It is a figure showing the composition of the gradation voltage outputting part in the 
second example. 

[Drawing 1 2] It is a figure showing the composition of the gradation voltage outputting part in the 
third example. 

[Drawing 13] It is a figure showing the example of noninverting and the inversed amplifier in the 
third example. 

[Drawing 14] It is a figure showing the composition of the gradation voltage outputting part in the 
fourth example. 

[Drawing 1 5] It is a figure showing the composition of the gradation voltage outputting part in the 
fifth example. 

[Drawing 16] It is a figure showing the composition of the conventional active matrix type liquid 
crystal display device. 

[Drawing 1 7] It is a figure showing the example of the impressed electromotive force in the liquid 
crystal display of drawing 16 . 

[Drawing 18] It is a figure showing the position on a panel, and the mode of expression of a 
viewing angle. 

[Drawing 1 9] It is a figure showing the example of the visual angle characteristic of a liquid crystal 
panel. 

[Description of Notations] 

1 — Scanning bus driver 

2 — Data bus driver 

3 — Control means 

4 — Impressed-electromotive-force compensation means 
1 0 — Liquid crystal panel 
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EtB*lg|5t4, KHD/A^gSgIJ6 6 2 tPSllSEm^lH] 
»6 6 3i:OIBk:g*i»E»6 6 4*«*S. Cdgti 
»ff»6 6 4tt« BWD/AaS»»6 6 2^6HJ*«n 
fcttiEIBW«E*att»E bT^HSWO»iEIBai«E* 

[0 0 19] H 7 C«fP»BI«Eai*»0«=©lt3|s« 
dilcfe^Ttt, KHmEffllEf-^fBIS^Ig? 6 1 14£ 

7 6 2 tPgpmEI±J^[H]gS7 6 3 hVm^BM&l 6 5 
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[0020] m8ic7n?mmnmaijj%ii<Dmm(Dm*M 

micSs^Xte. pgp«JEMxEr-^E1I¥g:8 6 l lt± 

mortal L-ci^.g.0 ^Lxmmmmmtimt. &m 

D/A^&g|38 6 2 £PgffBffiW2!lH]SS8 6 3 h©fimc 
g£i#ESP8 6 6 i:SK§P8 6 7*m?LZ B £©&#[# 
ffgP8 6 6«\ mmV/kWfe&8 6 2A^ttS^I^nfc: 

niEmmm&*$i&.-tz>o ^trsiEgps 6 7#¥#© 
[0021] m9ic7rs?mmwi£tiitj&<Dmx.<Dm*m 

D/Ag&g|5 9 6 2 tPgHaffitBTalHlSS 9 6 3 iOIHC 
m£8!>9 6 8 £&Ja#JEg(59 6 9^r«A^ 0 515959 6 
8ttBBD/ASaft«9 6 2ft»&mrtSnfcWIEI6S» 
LTEIELT, 

tt, c©«iE«««E*g*i»BEbr^ie«<OSjE«fl 
[0 0 2 2] 

»oaEftK*»fr*j6-fiBBi*»li«a%*tf 4d 
[0 0 2 3] ^CT% Hl©WiinBflE«uE#a4*4H2 

a/<*7l/0^ffi?IE«*»il**OKSl*WftBK:**o 
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[0 0 2 4] H4ti, KflWEEfcntiXWE©!^**! 
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^rlilE-r-So MiE*fT*dfc«>J!:tta3RtfBI4K^-r 

B«©*i Ex— * ttfEB L T < 3 „ El 5 ICtsk 

5 -r > <d&q.w ic & # s ffliEPgiimff t «ie 3 * >miE 

IS 5 6 1 tu*>W£ffiE7 t -*fZti&m5 7 1 dEtt 
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6A^P>09TfeSo 
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^0 [0 0 2 8] 

XSffi B a H^B©|gI!i!eIESti, m 1 6 lC7jVr«JjE£:lRj-© 
d^SLT*^ PgifS«ffaj7Jg|5 1 6 0 
mEmtlgPl 6 0 4#S£3fci:g*So ^©fci6J-XT©Sl 

[0 0 2 9] ilOli. l9 5 0&^j£Ctt&-r«ftffi 
WOi*Bt?i5 !? . 7 x h V 2 XS!}fcfi/<*/U 
©x— 5"^ ; ?'(><Dm.W}lc8Vgm<D7 : -4 VZA/t—Z 
/^X K-5l'A«:ffli / >T3 ; e>SKSgl!l - rSiBl!j|eISS^ 
50 U^5„ HIOIC^T, 1 0 5 fi^afflBWdiffi© 
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m&mmm^ cvsync) tc^asa 
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[0 0 3 0] 1 0 6 1 a 1 0 6 1 -0frP> 1 0 6 1 -7 
$T»© 8 ffl©* * U TflPWiSftSMlEx-^EHarcfc 

•TSCfctCfci?. ^©ffiBT-©*IIEP£i3SffVo fr6V 
7 tftftflSnSo ffiot, tt640h*7hx4807 
•Yyc;^;l/T$n[f> SlE-r-^ieHgp 1 0 6 1OS 

[0 0 3 1 3 1 0 6 2 tiffliE-r-^fBligP 1 0 6 1 frS 

t^-T5T r 'C^^;l'/7 T ^-a^^g|5T'£D, 8fi© 
D/An>^-^7b^«fi)t^n«o 1 0 6 3ttD/At 
&351 0 6 2*>e>fcti^^nfc7'^-a^fi^-r-^/ i 5X 

P) 7vy®S«B«MllHllSXa:*Kfi*»«iaBST?*S. 
[0 0 3 2] 1 0 7 1 0 7 3«, 3^^1111^4 

5c 10 7 1 tint VffllEliJEVc ^rlBiff 

S^UT?**), ^©tii^&D/A^V/S— £ 10 7 2 

E18S1 0 7 3*/t-LT?SS^^-'l'<D3 ; 6>'«1l^ffIilP^ 

[0 0 3 3] ^©^SfcjfeS^X^VOjSfflttBE 

9 tf-y YT HWO^t'J 10 6 1 -O^S 10 6 1- 
7 7b<8ffl^W-£>nTt^3o UA^L8fi£0^ j e , ;^rilx.§ 

[0 0 3 4] HI Hi, m-^»JtCtJtt5BSSfftiJ 

fc^TfcHOaic, BWtEEW*«BJO**w"ro Hilt 

jjvr * a k % m—nffiMizts^Ti* 8 Kna©*iiEPgiii« 

E©?^, 1 mSt 8#g©fEVo tV? ©#£** 

uii6i-o£ii6i -7tcien-r5o 1 1 

6 1 -Ot 1 16 1 ^©UJfttiD/An:"*— * 1 1 
6 2-0 t 1 1 6 2-7»CJ:^T7 , -*-nyfflrateg»* 
fU OPTV^Cfc^tfiMHI^l 1 8 0-0 t 1 1 8 0 
-7fcA*j£ft-5o ig<g®Bgl 180-0i:l 180- 

7©m»ttai5ijtc»tt*nfea«:Tflifi!tsn*»m» 1 

1 6 4 ©WtftflJimStl*. #E§§ 1 1 6 4 tt, 1 SS 
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Pgp©Pg|iSJEVo *^6V7 {im^JlHlSSl 1 6 3*M 

[0035] mE.mmm<om^m 1 2Kavr„ 0^© 

l*T?©»ll©»iEBSil«£EVo «»6Vi *ffiIE-r-* 
fEUSPl 2 6 nc|B1tLT*5<„ ^LTD/A^glSM 
70 2 6 2 T'T^-D^^IC^L^, If ifggP 1 2 8 0 IC 
ATJf So ^LT£$gg|5 1 2 6 5T\ JMffflS 1 2 8 0© 

P»8#g©|5gil©?iIESEEV4 *^V7 *£#U tUtl 
BKl 2 6 3 7b>P,tU^-rSc 

[0 0 3 6] &=*ffiMtc&tt3#£^tf£1&8Mig 
©WS:01 3© (a) t (b) lc^-r„ cn5tiOP7 

t#e.nsc (b) ©s«gii«»t?aoP7 , >r©^'7x 
[0037] mw$mm<DW&.*m 1 4 ic^-r., cct 

ttl*g£4SSO|gn<&ffiiElgfmEVo fcVs Srffi 
iEx-^IBISgP 1 4 6 1 fcie*LT*J*» ^©£B*l£D 

/A^gigpi 4 6 z-pT^ayfi^tcsjft-r*. ^©tu 

^J^iSiHgP 1 4 8 0 vmmVfc^ #ESP 1 4 6 6 T'ffi 
in»EELT2#li:3S@©ffiiEPgiimffVi £V2*r 

30 ifggP 1 4 8 1 iil/'cl, £$k8B 1 4 6 7 T'K<£LTV 
4 fr£>V7 ^^fiEU m^JlHlESl 4 6 3fr<bmf3?Zo 

[0038] mm.nmm<Dmfit*m 1 5tc^-r c c ex- 
it i #a©pgp©ffiiEKia«ffi©*- ; &p <; e , J 1561K 

fBHbT*5#, ^©mtJ^rD/An^^-^ l 5 6 2T* 
7tn^ffCMt5= ^©T-^-D^f^^SSif 
4BS 1 5 8 0 ^ilL^^, ^S<Stf*g8l 1 568-li 
SteHeS 1 5 6 8 - 2 IC Xil L, Vo £Vi 
5. Vo i:V7 ^ma^mu l 5 6 goWiHCBitaf * 

CttCit), Vi A^V6 %^«U tb^[H^15 63 
[0039] lll5?rHl0 fcJt^ntf, JflEPgPSJE 
<&ST»oft*V 01 5 0SfigT»$WfltT*J:^i:i: 

[0 0 4 0] 

50 t^mil^^^T, «AWtt*if©*ft» S^ffl«rt© 
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[02] #inic£%m&mtzffiiE-t2>tztb(Dmih-t>i' 

[03] 3^>mJ£*-JS (OV) bfc^OffliEPgi^ 
[0 4] m«Efca«>^0?f7gr*ttIE-r«B»04f 
[0 5] *f§H^©0li!jnmJE«iE#ecDm-©S*«fiK^ 
[0 6] BSWffa*»©*-08*a|«J««^"rHTa5 

So 

[0 7] Bw«ffa*»©sB=oa2W««*^-rHTa5 
So 

[0 8] Pg^SfftH*gP©^E3©S*«fig«:S-r0TS 

So 

[09] PgP«fftH^S15<7)^3E£OS*«fi)t^^-r0T-^ 
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